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been more susceptible to regional extinctions or declines. The scale of these species losses has been 48 mitigated through mammal reintroductions into fenced reserves, from which exotic predators and other 49 non-native species have been removed (e.g. Hayward and Kerley, 2009; Short and Turner, 2000) .
50
Digging mammals in the critical weight range were almost completely extirpated from Australia's 51 mainland, where arid and semi-arid habitats comprise up to 70 % of the total terrestrial landscape (James 52 et al., 1995). Desertification is increasing globally (Reynolds et al., 2007) , ergo, the cover of arid and 53 semi-arid habitats is likely to increase in the near future. Australia's native digging mammals are 54 thought to have functioned as ecosystem engineers (sensu Jones et al., 1996) . Engineering impacts are invertebrates (Gibb, 2012a; Silvey et al., 2015) . Termite activity is sensitive to disturbances whichthat 84 affect the availability and suitability of their resources (e.g. Jones et al., 2003) . They are therefore likely 85 to respond indirectly to soil disturbance when mammals are foraging or burrowing (Gibb, 2012a ). This 
92
Understanding the responses of ecological assemblages to the reintroduction of regionally extinct 93 species is a developing field in ecology. New evidence indicates that critical weight range mammal 94 reintroductions (digging mammals included) have had significant influences on the community 95 assembly of arthropods by initiating trophic cascades (Silvey et al., 2015) , and on soil microbes through 96 digging and defecation (Clarke et al., 2015) . However, no previous studies have investigated the effects 97 of digging mammals on invertebrate activity and its implication for functions such as detritivory.
98
Understanding the impacts of mammal reintroduction on termite activity is important because of the 99 significant contribution of termites to food webs and ecological processes (i.e. Bice Billiton. Aridity varied across sanctuaries. The three sanctuaries were located along a gradient of aridity 124 (Table 1) . Temperature, precipitation, gross primary production (GPP) and the enhanced vegetation 125 index (EVI) co-varied with aridity. We used aridity indices for each site that were provided by the . Previous research suggests that effects of (invertebrate) ecosystem engineers on vegetation communities increase with precipitation , and resource scarcity promotes fidelity for termites (Lenz, All sanctuaries included large (up to ~ 86000 ha) enclosures free of introduced predators and protected 156 by predator-proof fencing. Reconstruction of native mammal assemblages commenced at Scotia extinct from both reintroduction and control areas prior to the establishment of these sanctuaries (Table   162 1). Rabbits were present at control habitats, but had been eliminated from inside reintroduction 163 enclosures. The population densities of exotic species in control habitats (e.g. cats, foxes and rabbits) are 164 routinely controlled by sanctuary management using poison baiting, trapping and shooting.
165
To test the effects of native digging mammals on termite foraging along the climatic gradientactivity, we 166 performed experiments inside (reintroduced mammalian engineersdigging mammals present:
167
'Reintroduction') and outside the reintroduction enclosure (controls with no native mammalian 168 engineersdigging mammals: 'Control') at each sanctuary (Fig. 1b) . We paired sampling sites (n = 6) 169 inside and outside the reintroduction enclosure at each sanctuary. Sites were paired to minimise the 170 influence of spatial autocorrelation of biotic and abiotic characteristics on our response variables.
171
Sampling sites were placed at least 150 m from the fence line (i.e., paired sites were at least 300 m 172 apart) and, where possible, the distance between sites was 1 km (Fig. 1b) . Table 1) . Interactions with numbats were not included in our hypotheses, but were acknowledged as a 187 potential influence on termite behaviour. 
212
We performed an experiment using resources buried at three depths to test the effect of soil 213 disturbance by reintroduced ecosystem engineersdigging mammals on termite foraging across 214 the climatic gradientactivity. We used resource depth as a surrogate for disturbance intensity. A 215 longitudinal study of soil disturbance indicated that the average foraging pit constructed by 216 bilbies and bettongs is 10-20 cm (Travers, 2013) . We therefore expected that resource 217 consumption by termites would be affected most by reintroduced ecosystem engineerssoil 218 disturbance at depths less than 10 cm, moderately affected at depths less than 20 cm and not 219 affected at depths greater than 20 cm.
220
In February 2012, we buried nine unscented toilet paper rolls ('resources') in a 3 m x 3 m grid at 221 each of the 6 paired sampling sites in each sanctuary (Fig.1a-c) . We used toilet rolls as resources 222 because they were attractive to common soil and wood-feeding termite genera (Coptotermes, and 
236
We hypothesised that disturbance would increase the rate ofaffect resource abandonment by 237 termites. Disturbance caused by reintroduced digging mammals was expected to expose termite 238 foragers to threats such as desiccation or to attack by termite predators, which also include the 239 reintroduced mammals themselves (Table 1) . We tested the effects of disturbance on termites by comparing termite abundances on experimentally disturbed resources with those on controls 241 (undisturbed resources) over 24 hours (Fig. 1d) .
242
In February 2012, we buried nine resources in pairs within a 3 m x 3 m grid at each of the six 243 paired sites at each sanctuary (Fig. 1d ). Resources were buried approximately 5 cm below 244 ground, within the range of highest soil disturbance intensity by reintroduced mammals (see 245 Experiment 1). Resource pairs were separated by 5-10 cm and rows were 1 -2 m apart (Fig. 1d) .
246
Termites were allowed to colonize resources until August/September 2012, when we applied our 247 disturbance treatment. For each pair, we disturbed one resource by unearthing it and leaving it 248 unburied in its hole, and one resource, the 'control', undisturbed. The purpose of the control 249 resource was to estimate the number of termites using undisturbed resources. We disturbed 250 termite resources between 0900h-1000h to standardize temporal conditions at our sampling sites. Disturbed)/(Control+Disturbed). We identified termite species whenever soldiers were found 260 (soldiers were required for identification). We also noted predation by ants on termites, i.e., ants 261 carrying termites away (Fig. 1d) Average resource decomposition by termites was 53.25 3 ± 2.09 1 % upon observation after 6 297 months' burial. We found a significant three-way interaction between the presence of digging 298 mammals, depth and aridity sanctuary location (Table 3) . There was no difference in resource 299 consumption with resource depth (disturbance intensity) where engineers digging mammals were 300 excluded (Fig. 3 , post-hoc: P>0.05). However, when reintroduced engineers digging mammals 301 were present, resource consumption at the low disturbance treatment (1-5 cm) was greater than at 302 the high disturbance treatment (30-50 cm) (Fig. 3) .
303
At 1-5 cm depths, the effect of reintroductions of digging mammals on resource consumption by 304 termites (i.e., the difference inside and outside the sanctuary) increased with decreasing aridity 305 (Fig. 3a-c , post-hoc: P<0.0001). (Fig. 4c) .
322
Ants were observed carrying termites away from disturbed resources and we used ant attendance significantly alter soil nutrient cycling, with potential cascades through to habitat productivity.
382
Our study suggests that reintroduction of digging mammals that function as ecosystem engineers 383 might lead to decreases in decomposition rates, at least in the upper soil layer where foraging 384 disturbance is most intense. Although it is possible that termite-driven decomposition has 385 increased following the loss of digging mammals from the Australian arid zone, the outcome of Changes in termite activity in the presence of digging mammals tended to be greatest at
418
Yookamurra sanctuary, moderate at Scotia sanctuary, and not different from controls at Arid
419
Recovery. We suggest that the differences in effect magnitude were associated with habitat 
Conclusions

446
We observed clear effects of digging mammal reintroductions on termite activity, which were 480 We confirm no conflicts of interest on behalf of the authors associated with this manuscript. 
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